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1 H shift correlation spectroscopy ( 1 H-1 H COSY) spectrum of 1 implied connectivities for H 2 -1-H-2, H-2-H-9, H-8-H-9 and H-9-H 2 -10 ( Fig. 1) . In the 1 H-detected heteronuclear multiple bond connectivity (HMBC) spectrum, the C-H long-range correlations observed are shown in Fig. 1 . These spectral data suggested that 1 was a marasmane sesquiterpenoid derivative. 5) The stereostructure was determined with a nuclear Overhauser effect correlation spectroscopy (NOESY) spectrum in pyridine-d 5 (Fig. 2) . The NOESY cross peaks observed between H-4b and H-2; H-4b and H-9; and H 3 -14 and H-2 implied a cis-junction for the A/B rings, and that the cyclopropane ring, H-2, H-9 and H 3 -14 methyl group occurred on the same face (b) on the ring system. The NOESY cross peak observed between H 3 -12 and H-5a suggested that the methoxyl group at C-5 had b configuration. The coupling pattern and the constants for H-8 (dd, Jϭ11.7, 9.3 Hz) suggested that the hydroxyl group at C-8 had b configuration, which was supported by the NOESY cross peak between H- 13a and H-8a. In the 1 H-NMR spectrum, the chemical shift of the H-4b in pyridine-d 5 was shifted downfield by the pyridine-induced deshielding effect 6) (d C 5 D 5 N Ϫd CDCl 3 ; Dd, H-4b, ϩ0.42 ppm). This deshielding effect indicated that the hydroxyl group at C-7 had b configuration (Fig. 2) . On the basis of the above data, the structure of lactapiperanol A (1) was determined to be as shown in Chart 1.
Compound 2 was isolated as a colorless oil, [a] D ϩ33.3°. ). Comparison of the 1 H-and 13 C-NMR spectral data with those of 1 revealed that they were identical except at C-5. In the NOESY spectrum, cross peaks were observed between the H 3 -12 methyl group and the methoxyl group; and H-4a and H-5b, and the configuration of the methoxyl group at C-5 was determined to be a. Thus, 3 was the 5-epimer of 1. From the above data, the structure of lactapiperanol C (3) was determined to be as shown in Chart 1. Although the absolute structures of compounds 1-4 have not been determined, it is probably the same as compounds 5 and 6 from a biogenetic point of view.
Experimental
General Procedures Optical rotations were determined with JASCO DIP-360 digital polarimeter. IR spectra were recorded with a Perkin-Elmer FT-IR 1725X IR spectrophotometer and UV spectra with a Beckman DU-64 spectrophotometer.
1 H-and 13 C-NMR spectra were recorded with JEOL JNM-LA 600 (600 and 150 MHz, respectively) and JEOL JNM-LA 400 (400 and 100 MHz, respectively) spectrometers. Chemical shifts are given on a d (ppm) scale with tetramethyl silane as an internal standard (s, singlet; d, doublet; dd, double doublet; ddd, double double doublet; m, multiplet). The HR-MS was recorded on a JEOL JMS-DX 303 mass spectrometer. Column chromatography was carried out on Kieselgel 60 (Merck; 230-400 mesh). Preparative HPLC was carried out on a Tosoh HPLC system (pump, CCPD; detector, RI-8010) using a TSK gel ODS-120T (7.8 mm i.d.ϫ30 cm) column (Tosoh).
Material The fresh fruit bodies of Lactarius piperatus were collected at Sendai City in Miyagi Prefecture, Japan, in July 1997.
Extraction and Isolation The fresh fruit bodies of L. piperatus (120 g) were extracted three times with Et 2 O at room temperature for 2 weeks. The Et 2 O extract (1.7 g) was chromatographed on a silica-gel column using nhexane-AcOEt (7 : 3-1 : 7), AcOEt and MeOH, to afford 24 fractions (frs. 1-24) . Table 2 .
